B. Sordellii 2782, received from L. R. Vawter, University of Nevada, Reno, Nevada, as culture 6618 from bovine mesenteric lymph gland; pathogenic.
B. Sordellii 2783, received from L. R. Vawter, University of Nevada, Reno, Nevada, as culture 7441 from bovine liver infarct; pathogenic.
IMMUNIZATION OF ANIMALS
Our first problem was the production of potent agglutinating sera in rabbits. Due to the toxicity of the cultures, considerable difficulty was encountered. Jungherr (1927) and Hall, Rymer and Jungherr (1929) reported the same trouble, especially with intravenous injections.
Two attempts were made to immunize rabbits with small doses of whole culture without first producing antitoxic immunity; these were unsuccessful resulting in the early death of the animals, even when amounts as small as 0.01 cc. were used subcutaneously.
Attempts to use killed cultures of bacilli were unsuccessful. Cultures killed by heat have been used by Tulloch and Bauer and Meyer (1926) in the preparation of anti-tetanus agglutinating sera, and by Schoenholz and Meyer (1923) to produce antibotulinus sera. Jungherr (1927) claims to have produced strong agglutinins for B. Sordellii and C. oedematoides by this method, although he could not demonstrate any reaction after two injections, as had Bauer and Meyer with tetanus; in his hands at least 15 injections totaling 19 cc. were necessary. We were unable to demonstrate agglutinins after a total of 45 cc. of antigen had been given. The use of formalinized antigen prepared by the method of Weinberg and Barotte (1929) also yielded negative results in our hands. Antitoxic immunity was first produced by the injection of graded doses of filtered toxin; when the animal could tolerate 5 to 10 cc. of undiluted toxin subcutaneously, graded doses of whole culture were injected to produce agglutinin formation, but in the case of the non-pathogenic strain, 1322, it was unnecessary to start with the filtrate.
The protocol presented in table 1 is representative of the procedure used successfully with the virulent strains. Table 2 shows the total amounts of toxin and of whole culture used in immunizing each animal and the number of injections.
TECHNIC OF AGGLUTINATION TESTS
Antigenic suspensions were prepared by filtering forty-eighthour glucose broth cultures through loose cotton to remove clumps. Attempts were made to use centrifugalized cultures resuspended in normal saline containing 0.3 per cent tricresol, hoping that this method would avoid the formation of gas in the tubes, but such preparations failed to agglutinate in controlled tests.
For the preliminary titrations of the sera, three dilutions, namely, 1: months actually consumed were possibly even longer than necessary, but they caused a considerable delay in completing the tests.
CROSS AGGLUTINATION
Within a few days after the homologous titer of each serum was found to have reached 1:2000, the cross agglutination tests were made. The early protocols included only the three South American and the three New York strains of B. Sordellii described by Hall, Rymer, and Jungherr, and certain representative strains of heterologous species, B. tyrosinogenes 106 and B. sporogenes 10 which were included because of their cultural resemblance to B. Sordellii, and B. Novyi 140 which was included because of the pathologic resemblance of the lesions produced by it in animals. These strains have already been described as to origin by Hall (1922a Hall ( , 1922b . The cross tests of all sera (except that prepared against 1318) upon all of these strains were completed before January 1, 1929. The Nevada strains, 2782 and 2783, were not received until February, 1929, and not identified until April; we decided to include them also in the agglutination tests at that time, but the previously prepared sera having been exhausted, it was necessary to bleed the animals again. This was done without further immunization and the agglutination content of the sera was found to be quite low; in several instances the homologous titrations even gave negative results at 1:20 (see table 3e ). Notwithstanding, the Nevada strains gave positive results in every instance, and with the serum of rabbit 206 anti 1322, a definitely positive reaction at 1:5120. It is interesting to note that serum of rabbit 208 anti 1303, in spite of its low agglutinin content, was still quite antitoxic and was used successfully in the protection experiments at this time.
We also raised the question as to whether precipitins were involved in the reactions observed. Accordingly on two occasions tests were made using uninoculated glucose broth and bacteria-free filtrates of the forty-eight-hour homologous cultures as antigens. These tests were entirely negative.
The complete study involved fifteen different protocols. Table  4 illustrates one such protocol using serum rabbit 274 anti Clostridium oedematoides 1316. Table 5 is a composite of all the titer limits obtained in the study.
DISCUSSION
The outstanding feature of table 5 is that it shows cross agglutination in all but one of the 48 tests conducted with B. Sordellii and C. oedematoides. Although the titers in some instances are somewhat low, the occurrence of cross agglutination in so high a percentage of tests confirms the serologic identity of the various strains, and suggests that agglutination tests with a potent serum, such as anti 1302, might be used to establish identity in the case of new strains which may be found. A negative result, however, could not be considered as establishing the non-identity of strains; witness the non-agglutination of strain 1316 by serum anti 1303.
Another feature is the general failure of cross agglutination with heterologous species. The positive results in low dilution in 3 out of 6 such check tests cannot be explained, but it must be noted that although weakly positive reactions did occur in low dilutions, such low titer limits were duplicated in only 3 out of the 48 tests with the homologous species, and these were in a serum of notably low titer for all heterologous strains. This circumstance, coupled with the fact that the heterologous species were agglutinated only slightly in the lowest dilution of sera which were relatively potent for the homologous species, justifies the conclusion that there is no real cross agglutination between these species.
The negative precipitin reaction is significant as showing that the animals had not become immunized to proteins in the broth. The objection might be raised here that the usual method of conducting a precipitation test is by using the serum undiluted or only slightly diluted, and making dilutions of the antigen, but it was felt that such a procedure in this case would not give results comparable to the agglutination reactions. As it was, we feel quite sure that precipitation played no part in the results observed.
It was noted that serum anti B. Sordellii 1302 agglutinated all strains except the homologous strain to the highest dilution tested, while serum anti B. Sordellii 1303 clumped only the homologous strain to that extent. This is interesting because of the fact that the two are sibling strains, isolated from a single parent culture as "smooth" and "fluffy" colonies, although as Hall and Scott (1927) pointed out, both colonial types might be found in an old brain culture of either.
We found C. oedematoides 1316 to be somewhat refractory to cross agglutination, although it gave rise to a strong agglutinating serum; B. Sordellii 1303, on the other hand, was readily agglutinated, but produced a serum with a strong tendency toward strain specificity. Also, strain 1316 was agglutinated to a higher titer in sera against strain 1302 than in its own serum, while strains 1317 and 1318 were more susceptible to the action of serum against strain 1316 than to their own homologous sera. We cannot attempt to explain these inconsistencies, but it is possible that the observations of Weil and Felix, White, Gardner, Olitzky, Arkwright, Braun and others on multiple antigens, which led to the qualitative receptor analysis of Weil and Felix and to the work of Felix and Robertson (1928) , may yield a solution of the problem. 
